mmm 

t. m^ytm^-i tm~r.) ^mu±.\zmk.r^^^m.\z^^m^m\z 
its. 
10 nfk&m 

i±TtS* t So ^^TfcWl E L 5V X 7° K ^iiiftO 7 ^ y 

ftteUf&^zffif&zn&mytm&mmvTmffi&ffirztiz&Q.mmfr 
20 ^f^^t^^o-ess.foT, mmmmr£Efr%f&z>%ytm\z$hm 



2 

0 0mA/cm 2 ii©lWA$nil^. Z. <D& o f£Mm&(Dmffi.& 

mm(Dmm^mmmmiz&^T&&m]gmkt£&z>z\t&T*%z>tf, z.(d^ 
15 i Tomm^^>(DiEKmxmm^i&m^it^—D(D^mt u, i toi 

±fcAy 7 rJl£if At" -5 Z. £fim>bnT^Z> 0 Ay 7/lO'ft>ft#T 
#l«&Kl> 2)„ fg^TWafb^^^^JiUTJi, m-MTD AT AlCf^ 
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mw&jcM i ] 

S. Toki to, et a 1 . , J.Phys. D 1996,29, 
10 2750-2753 
IftftPfJtM. 2] 
M»J#<=>> 1 9 9 8, 9 8, 6 3 - 6 8 

[IMfrttXltt 3 ] 

Y. Shir ota, e t a 1 . , Appl.Phys. Lett. 
15 1994,65,807-809 

mwxm 1 3 

S. A. VanSlyke, et al., U.S. Patent, 
No. 4, 720, 432 

20 S. A. VanSlyke, et a l.,Appl. Phys. Le 
tt. 1996,69,2160-2162 



Y. Yang, et al., Appl. Phys. Lett. 19 
94,64,1245-1247 

5 S. A. Carter, et al., Appl. Phys. Le 
tt. 1997,70,2067-206 9 

17^ D '>7->Kft^$n5fi»f t , # 'J X~U >&<h*<Di§i#^ 

tf&T&S («A«»«=S:ilR5> 6#M)o ^7^D^>T^i>«*fc 

r & k> , £ & m ^ o myt ® e # ^ & -r § ^ t > o x m. & m f -5 o ^ o T , 



*%w&. tie (i) ^e. (7) <D&mj&*mTz>o 
(i) -las; [ft 5] XTi<2n2>&®Lfr?&&2ztiT^z>nR5&y£m?o 



[ft: 5] 




miic^ . * s n T ;u * *> l < t 'J - 1/ > * * It "b m?te zfi >\z 

(2) -JR^C [ft: 6] T^$n^^f5^^*tlT^^«#%3tem^« 



[ft: 6] 




(3) -J&jS [ft 7] T^£n3^&SH^^£nT^£tt#fgft3{t^. 



[ft 7] 




7 l J-)V&. T)V*)im. y7/i> y7W75/i. ^7;!/ 3 



6 

(4) ut si •VTK-znz&'&ftTtf'S&nT^&mH-mytmTo 



tit 81 




R 7 R 8 



7U- JUS^^To) 

(5) ±32— [ft; 5] T^^n^^tS^To 

20 (6) ±12— i&3£ C-fb 5 ] X'^^tl. 2 5t, 1 mjEK:J3#<5^ o n*;u 



7 

A^omMfetf 1 w t %1^±2 0 w t %«TT^5u^^^tt5ftS 

(7) ±ib-^ [ft; 5] x^^n^m^^^^nx^^m^ytm 
5 JttE— jks; [ft 5] ^e, [ft 8] T*$n^fls tc^-t^-^^^ 

i^f^^fi^s^A^nst, — ass* [ft 5] -essnsft^^ 

15 «5i; [ft5] ^6 [ft8] tC^Tft^£«#%5£iit^tC/JH>3£<£:£iini 

vsmmmzte n % ® jr^*** $ < , *>o -r ?t- >ft # > * $ ^ ^ 
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5. 
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)lO&it*?-V>t¥. 2. 5 5 X 1 O - 5 M) X$>Z> 0 

m m & mm-r & fc <e> m & <d mm 
io frmzmrz^mm^. $>z>^te&mm^x$>z> 0 z\z\x^m, &z>w£m 

x^;PS, yotf;«, -ryyntr^S, sec-^JH, ter 
20 t!lx- l/>S&£cD^#i£&T:&D, dne.©^S^««7K^J^^^^b7K 
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5 -j&3£ [ft; 5] Cft8] XTikisnzik&Vmz&^x. R\ RK R\ 

M^^^t. C^T?T;U^;i/*i:«, E*i?t£fc *T©IgJ»K^ft7K* 
S (*5P;i^ x^;i/S. -7u\fi)vm. <v^nt!;i/S, sec 
10 tert-WI, n-^^X&ifK *5^fi^it4*^ 6 $t 

^rfg-To T'J-;i/»<hti, ±!75P;i/^ T>h?—)l 

y^m&^T )V3 3r^muE\z&.-Dxm&znx^x*>&^<, £tzi$, 

y^f;P7 5/S, yxfj|/7$;l> v-f y y n ^ / mta E 
£^To y7'J-;P7$71(!:H y7i-Jl/7$y|^yt7fJ1.7Sy 

20 i'Ste ^Tffi&£nT^T&&^„ R 1 , R 2 , R 3 , R 4 X7jk£tlZ> 

wt&mt. m^mi*&wi&mx$,z>z\£tf&(ofr2iis<, mx.^* b^^m 
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5 fftKIt R 1 <h R 2 , S§ ^« R 3 <h R 4 titilf ^ i:0Af $ 

10 IE?LaAtt^±-r-5o 

[ft; 5] fr£ Cfb8] T^n^ft^K&^T, R 5 <hR 6 «7K 

#^S^S> y7/I, ^TJMMPT^ S?7U-;P7S/«, 7^3 
20 3 + yl^7$ yi^t7;i/3 + yi^iAt5^ Hz^-oTftf-OU- 

s £ « a -r & £ t t\ ^ m t z> <\ t □ ftmm. <vmt m ft & m m r & z\ t 



12 

4&~e<DmffiMmt*mM x^;i/«, :/ntf;i^ ^yyotf 

5 sec -^^;US> t e r t - ^^PSft £) > & 3 <^«£Kmffc 4 

10 (»i!2) 

#«<Z>^tm3:, ±12— [ft; 5] #S [fb8] T^nsft^S: 
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tLTIt I TO, m<t-( >WA\Z 2~2 0 [%]<D^Hfcffi$& (Z nO) £ 
5 M&lsfz. I Z O ( i n d i urn zinc ox i de) ©l^(Au), 
Si (Pt), (Ni), ^>^f> (WK ^DA (C r), t'J 

^T ; > (Mo), $c (Fe), (Co), m (Cu), n^Wl* (P 

d), £&fct&JB#**(Dgft;4& (T i N) l^l^it^t^o 

io [^8] izvkTttn&m^zzLiiiiT&a iE?LMii4tt, &%i<Dttm& 

0U;U;f, 4, 4'-t*X [N — (1-^-7^^) -N-7i-J^75/] 
-k'7i-J|/ (i^T, ff-NPDiit) ^, 4, 4', 4" - h IJX (N, 
N-y7i-Jl/-75 /)- h U 7x^^75 XtAT, TDATAt^t), 
15 4, 4', 4"-h'JX [N- (3 - x.-)l>) -N-y X.-JU-7 

^ /] - h U 7x^75 > (WT, MTDATAiSt) 
-X h^#&7 5 Wb^&j&^tf StlS. 1 5 «383fcJiT&?K gB0<£>*> 
onS<, h'JX (8-^/'J/^h) y;i/$-^7A (l^T, Alq 3 t 

^T)> mjx (4-^fji/-8-^;gy7h) r;i^~r7A (j^t, a 

20 1 m q 3 £ ^T) , tf X (1 0-tKo + y^>>/ [t?] - + /'Jth) ^ 
U'Jr7A (WT« BeBq^it), t'X (2-^^-8- + /'J/7 
h) - (4-tKa^y-f7x-'J^) -y;i/$nOA (J^T, BA 1 q 
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<h^-TK tfX [2- (2-kFn + y7i^) -^>V**W7 b] 
Mm (WT, Zn (BOX) 2 t*kT). tf* [2- (2-th'D + y7i 
-JU) -^>W»/7h] (^T, Zn (BTZ) 2 t^T) 1&E<D 

5 -rfcfr^-ttss at 51 a>e [ft; 8] fc^-r*mrau 

«, h'JX (8 - + / U / 9— h) y;i^~^A#g#: (WT, A 1 q 3 £fB 

10 &«$&#^©g^ffifl:^«tfls:fc: $ £ Id, *k 
2 - (4-l:7i->J^) - 5 - (4-tert - "7 ai - ;U) - 1 , 

3, 4 -0r*W7*J— )V (JS^T, PBDt^t), 1, 3-t*7 [5 - (p 
- t e r t -y^JP^^:— -1,3, 4-t+ty7 , 7-^ - 2 --f ;H 
^>if> (£AT> OXD-7t^t) fc£to**1*5>7V^;M»JfM*:, 3- 

15 (4-tert x.—)V) - 4 -7x-JH 5 - (4 - t'7ir:U 

- 1, 2, 4- MJ7V— ;U (WT, TAZi^t). 3- (4 - t e 
r t -7^)17 x.- )V) - A- (4-I^7x"jP) -5 - (4-t'7i 

nu;u)-i, 2, 4- h ur\/-^ mr. P-E t TAZ^T) 

CO h U TV— AV7xt> hP »J > (RT, B P h e n 
20 /ty*a^D-f > (tlT, BCPtSt) ftf©7it> hP'J 
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fotD't) L i 4>C sfOTJW U 43<t^Mg, C a, S rfOTJW U 

±m&m, i5J:^Ctie)^t^^ (Mg : Ag, A 1 : L i ) ^it&W (L 
5 i F, CsF, CaF 2 ) (Dffi, rfc±m&m&^tsm&&m&m ^TfiZf&T 
§^t^Tf§^ Al, Ag, ITOf0^I <h(DaStz: 
cfc 0 M t £ Z. <h T # £ o 

15 1^2 (A) t^T®m^^^^ViT. 10 1«^-^m^^, 10 2«y 

>nFTii^, j^t, 1^0, 1 0 5 temffi&wm<Dzi>T>'9-, 10 
6izmytm?iznm&i&i&-?z>rcit>(DmmmTFT (iiTFTtv^. ^ 

T, I^K 1 0 7 filiT F T© >i:ii$nfcIlliT* 0 , 

20 0 7 itm^tm^cDmmtLxmmt^o £fc> 1 1 2i*tt\amm 

z.<d£$<da- a '\z&vz>®mffiizmm?z>mffi&m2 <b> ictkTo 
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®2 <b) \z&^t. i i o\,tmmT'$>K)^ tf^xmwi, ^mmwi. 

^mi^^o-tx^m^xmrnTFT i o 6&Bfct£nz> 0 &tc. iitft 
106 izmmznz koizMfc-ztircwmnm 107 (D^mRzs^taK t. 
5 feiiTFTR^x-r ^^>^TFT^atiim-rcj;5 \z,fe^mz/-%*?— > 

z\n^mmmmi 0 7©±ttt, — 1&5£ uts] ^e, [ft: 8 3 

{fc-&^£r/iH>TIE?L£AS 1 1 1 a~l 1 1 c 7^j&£tu -t©«563feJB& 

ttDje>fT5«flBe i i 4 a~ 1 1 4 cftmmzn&o ^tom, iitux 

Ill4a~114clt IE?L^MS, tt'TW&JI, ifftAl, 

lEdFLPJLite, «^ffiihs. -tana©** u y^s^-s-fc^^-r^w^ft:^^ 
hi, < temm<K&M%.r£tez\n*><Dmm&&m-to zn*><D&m\ziz. mm 

15 *fft«@ 112 tlTH lttfeL<f4 2K^JS"rS7C3(l 

^JI^^i^^^B&'&trflltgB 114 a — 114c 3&>Sf&Lfc3te£iSirr 
&*&^&<g>/iae>, 5 0 nm&>TlzTZ>Z.£j)m&V^o Ay 

•>^->a>il 1 3 tLTIi gft^'j3>i, ^7JR--7Ai, y 
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0 3 (A) (C^-rH^^^^^^iT> 2 0 lliZ^—trm^U. 2 0 2 tetf 
5 -hft^igiL 2 0 3 ti«^H, 2 0 4tt7^7f>nFT 1 2 0 5«lf 
«Jfffl(Dn>^>-y-> 2 0 6OTTFT, 2 0 7 «I1TFT0HI/-1'> 
2 0 8 «IS)TFT©HK >«@t'S^$n^iiim*®T* 0 > ® 
il®2 0 8IMIf0HitbTMT5 o Cl©®^«@2 0 811 % 

io 5amb< < i to (ftft-f Atiftxxoft^) ^«ft-f 
*rc, 2i2it *f(Rj«HT^«9> *hrj««2 1 2 izmytm^nmM t 
a-a 'iz&ftz,wmffi\zmm-rz>mm&m 3 cb> tc^-To ®3 (b> 

15 fc&^T, 2 1 0«S1RTSD, #^X»4£, S3S**£, 

^(Dto<DM^i4*<g^fflv^^<h^T#^.»1S2 1 0©±IKWi#ya 
t^^ffl^TIiTFT 2 0 6^fi£$n£o IiTFT 2 0 6 

nz> cfc o izmf&is nrcmmmm 2 0 8<£«3&K:tf4>&< t^^sjTF 
20 ^#2 0 9^is^^»n^o 

c:ne»iiimm@2 0 8 <A±(cte-j&5£ Ub5] [<t8] x^znz>it 

j g>m*m^x\Eii&xm 2 na-211 c*^^$n-5.^(Df^%^is^ 
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izcubfrzmmm 2 1 4 a~2 1 4 cfimmtsnz> 0 mmm2 1 4 a~ 2 

tl^oas^^jg-ro Cl<Z)tt^Jl 214a-214c OftBttigRtfttttfii* 
*fftS@2 1 2tlTtt, l&fcU<tt2«efc«-r*7cas 

04 (A) fC*5^T, 3 0 1ttS«T»0, ^7XCi6f6^y7X 
^/y d<hfeT#<5 0 3 0 1 <D±(C^B^igfti4j^-e^ jg, i TO 

^^51113 0 2^^ ^<D&. -J&5£ [ft; 5] [ft 8] T 
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cm) 3 i 2 mm.izmmn&?£mk'&W3 i ifr<bi&itit£tiz>myt&w. 
whTm&izftyt'rz K-n>h (ao 3 1 3^^^-r^o K-n>b£ 

)V3r±2 U K>, ;W^l/>> l/>, DPT, DCMfc£C!)<ifi, h'JX (2 
5 -7x"Jl/tf'Jy» -f'Jy f )A^2, 3, 7, 8, 12, 13, 17, 1 

8 -*>7 PX-^Jl- 2 1 H, 2 3H-^7^f »J > - & &$£#:^OHffiJSfg 
7fenJtg^W^^M^^#J^^^if e>tl§ 0 Cinfc«fc?K F-/1>b (3 1 

2, 3 13) ^F-^tlMi^I TO±l;M$n§„ 

10 4 (a) -e^u^c^igfi, m&mRmytm^<Dm^&mMuffim(D-'~D-e& 

IfS AS £ # AT Z> Z\ L RJtgT & £ „ 

<D^-^e>-r> K-A°>h (3i2. 313) tfm&yt&w.WLxHmytT2> 

~ffct>-*>, 0 4 (B) {~^T#f^«> *^±{'BUl2»fe^7t<b^3 1 1 

m) 3 3 2 Hm^WISWfe^^k^^3 1 1 ^e>£fcffi£n&ii:ft£® 
iRLT#fe^^7ti-^m7fe*t^^e>^^fe^« (#) 3 3 3 £/1^--> 
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Wx, ^<D±\zt&mm3 2 i &&f&is. s&i:»i3 o 2 *n?-->zr 

ltzWi. mtzn&ztytik&m 3 1 i^j^^l, ^<D±\zmm3 2 0 
sh^ku: otten^o 7^*5, £o*g-g\ 0 2tti)ttt&f i, mm 
3 2 o«ig>i£te&w-r£&«>» «1S3 0 i»e.afiM^Hti5. 

£/i> 04 (C) tC^THtiSte, »K±l:Bffi3 0 2 */t^-->^lfc 
i^i!ufS#&fg7fc'fb'a-#f 3 1 1 £J£j£L>^(D±tc|^@ 3 2 07^/&£n<5. 

*ffaX1£3 3 0 JttCfct, Hul2*fe^^<b-&#J3 1 U^ttffl^nst 
^^KJRUTfikfeKl^-rSM^W^&feSfe^iftli (ft) 3 3 2<h> (WI 
^(^MIB#fe%^{b^^3 1 lj&>£ttffl£nsm3fcfc!ftttUT*6K5B# 
tSM^^^SMil (*50 3 3 3W-->^nt*50. £ 
»*f|tJ»1S3 3 0 £Mfo3 0 1 t&|IAt)^tSItfc«k0#&n5.^, 
i®3 0 2ttMMtl„ &S3 2 0fct3fttt:£Wr<5fc«K 

y_ h ^ A o_y- hJl/ZI>tf _ L _^^ y_ A<1§g> &«Mf?fB*fi£ 
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X-tcmmHSL^W (fttttfjlcte Digital Versatile Disc (DVD) ^CDfB 

m 5 (a) te-r- u ¥x*& o , m& 2001, ^f## 2002. s^gp 2 0 

0 3 , 7,fcf-#-g&2 0 0 4, \i^^Xti^2 0 0 5^£^tT„ 2£fgBJ!te 
^g&2 0 0 3 ^Jgffl-r-Sdi^T^^o /1V3>ffl, TV^M^ff 

05 (B) ifriS^frfJ *7l:$>r) . :£#:2 10 1, a^g£2 102, § 
10 3, ^^-2 10 4, ^gU^^T^- h2 10 5,->t«^-2 

1 0 6#£r^tf 0 ^^B^«, ^g&2 1 0 2 Kfifflt* £ d # <5o 

HI 5 (C) fct/ — hi/1-VtJl/3>lfa-^T^0, *#:2 2 0 1, t 
*2 2 0 2, m*kffl 2 2 0 3, F 2 2 0 4 , ^g^g^- h 2 2 0 

5 , >5V >^T^X 2 2 0 6 ^£^tTo #5891 fct, S^gB 2 2 0 3 i: 

mm-r&z £&-?%%„ 

0 5 (D) r«n-f ^ri^lfa — ifW2 3 0 1 , 2 3 0 

2,X<7?2 3 0 3,J£fe*-2 3 0 4,#^^- h 2 3 0 5^£^tfo 
#fgHJ3fct, ^^gg2 3 0 2 tCjgffl-T^) d^^T^^o 

05 (e> \,zmmmfc&mz.rzm&M(Dmmm3imw m^nttDVD 

PI £SS) Tab 0 , 2 4 0 1, 2 4 0 2, ^g&A 2 4 0 3, ^ 

gPB 2 4 o 4, mmm& (dvdso m&&&&2 405, #^-2 4 0 

6, 7,fcf-#-g&2 4 0 7 m^ffiA 2 4 0 3 itH £ LTiii^lf m 

m^B^B 2 4 0 4«£<hLTX^1t^^^^T^^, 
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t^pBA, B 2 4 0 3, 2 4 0 4tjgfflTS-Hi:3&*T€r*. )5:43> ffiSkfitflc* 

05 (F) «3f-^;i/M^^7.yi/-r (^y H > h^rj 7^~fU-i ) T 
& 0 , 2 5 0 1 , 2 5 0 2, T-Ag& 2 5 0 3 £^tT<, ^fgBJfcju 

5 0 2 (3jgfflT^)^i^T?#?)o 
0 5 (G) teldy***!* D, ##2 6 0 1, m^ffi 2 6 0 2, 

2 6 0 3, ^gBJgM^- h 2 6 0 4, 'J ^ n >§{fgB 2 6 0 5, §^g&2 6 
0 6, A'7f'J-2 6 0 7, =gPAtlffl>2 6 0 8, 2 6 0 9, ^BS 
352 6 1 0^£^fr„ #fgBJm, S^gB2 6 0 2 l^ig^f £ £ <h 

0 5 (H) te#t3HifST & D , 2701, 1^2 7 0 2, m^ffi 2 7 

0 3, #^A*JSB2 7 0 4, ^ffi*fg&2 7 0 5, t&fls^- 2 7 0 6, 
^$e^ — h 2 7 0 7 , 7 yr-T 2 7 0 8 ^£#^0 ^fgHflte, ^^SP 2 7 0 

3 \z.mmtz>z. ^^gP2 7 o 3 (infeowaicfife©^: 
mmm i ) 

*HSS0t|ir«, -«5£ [<b5] [ft 8] TS$n5^tl©^tL 
T, TiS [<fc9] T^£*13 1, 4-$> (3, 4 -X^U>^^+^>- 2 - 
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t» rcuPcj ^ib-To) &m?i&AmtVTi&mv, ^<D±\ziEKmmt 
^sNPB^Mbfc. $e>(c, [ft 9] ^^•znzit'gM&mytmt 

ItMlfc. Z\<D'&. IfiMfm^BCP. lfaAMtJ55C 

j&j&ufc. ie?l^a/Bx iE?LSnMB, %ytm. m^mmm. m^xm^m 

2 0nm> 3 0nm« 2 0nm, 30nm, 2nmT^9fc. 



1 0 0 0 c d/m 2 ^B^^n^o £<£>0f ©£gffi1iltex= 0. 

15, y = o. 14.^0, mfe&m^m&omyttimmznrzo 
immm 2 3 

^mmm-cit. 5] [ft 8] t^^ns^io^iti 

T, ±j£Lfcft^» [ft9]T&£l, 4-^(3, 4-X5 1 l/>Wy 

L£o ftMVrcmTffim\Z£kT<Dh&QT&2> 0 ITOSS1C [ft9] £ 

%7t«^7&^«^^iiW4<i:bT^^L, CaF, & £ tfK 7 Jl/ ^ 

^^Aii^MLfc:.^fn(Dli!)IfSt:i;oTMLfc.iE?LaAI> 

0 nm, 3 0 nm, 5 0nrru 2. 5 nmT$>-9/c. 




9^ 
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ftmvrcmT(Dmj£-m&m&&m7 (a) \z^t 0 3. svji^w 

M&U 9 Vt'&^Ti^ 1 0 0 0 0 c d/m 2 ^itj&£n£:. 5£ [ft 9 ] T 
^£n&{b-&^cDftfc>D \ZC u P c £IE?L£A*.m£LTflH^i§£-<Dtt 

f£-mm&m&m7 <b> k^To Mb 9] £^£p#<h^£ft;b£&^# 
5 i^^^bT^^o -r^^^, Ub9i ^Tjk-znzit'&vocDjEJitzA&mt 
c u p c <D^tuzmffi.Tz>£nxz>o z\n\z3: ut9~\ -v^n^it^o 

*iWJ-Cii> — Mb 5] Ub8] T^£*i<Mb-g-#><7)ft:g<h L 
10 t, Tj£ [fbl 0] T^$tl-§>4, 4' -z? (3, 4 -X^l/>i?^-^S/- 

bfcof^KL^m^it^WTOi^OTfe^o I TO*1S±^^[^l 0] 
©I^JPte£-*, 2 0nm, 3 0nm, 50nm, 2 n mT^ o 



Ubl 0] 




20 9 VlZ&^xm 1 0 0 0 0 c d/m 2 -t)mf$.ZtltCo ^ Mb 
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Gcomiz-mm&m&ms cb) tc^-r, [fbio] ^m^r^m^^ixtD 

£fctr>#te£j*l/TV>*. -r^t>"&, [ft 10] OIE?L£A!&£feW:C u P c 
5 CHJ60II4] 

USSM 1 3T^Lfccfc-5^> [ffc 9 ] fcfctfK: [fklO] teS 

5] [ft 8] T?&Znz><£&mz&\,*T\t* R'iR\ &J;tfR 3 <*:R 

09fil, 4-5? (3, 4 -I5 L 1/>'W'>- 2 -^xx;|/) ^>i? > 
([fk9]) <h-€-©«»ft:T&*, 1, 4-tfT. (3, 4 - >?'\*>';^:t*>' 
- 2 -5Pxx;io ^>if>o^-^®iKx^ l. 4-bf 
15 x(3, 4 -^^\^v;i/^^->- 2 -^xx;u) ^>if>co<«it^ [fb l l ] 

iZOkT* 0 9 (A) K^t-<fc5(CM#©M@A«3 8 0 nmf;:J!,£*l3<D 
te:*fU 0 9 (B) lC^-rJ:-5iC^#<7)^-n«3 0 0 nmCfciHSStu StW 
fezm-tZ Lit 9} &&Q&fe2ntz&&&&GlsT^&z\£i!fiftfr2> 0 fc 

43, 09(A) T*^T£?lZ. [ft 9] ©nr^^^iC*5tt^©itX^«#S 
20 t'/h$<, zn\Zft&<DjEll&\ttn£tt'<Tmis<&UZ>&'V&Z>o 
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OR RO 

\,/V^"~\ J (R = n-C 6 H 13 ) 

£ SKIM P U y#tf)V*>* b U— ©WSE*S«*^'b, [ft 9 J .J: 

h u-o&ljtrau r-fe hn h u;u£i^t UTffli^, ii^mm^ 
e&T&£„ #JH«tt«/«[fls«*ffl^fc. [ft: 9] ©ggftftteW: 

1. 2 0V (vs. Ag/Ag + ) T&£CDf;:*fb, [ft 1 1] <DgHfc«{£ 
tel. 6 8 W$>K>. «#tf*<k-D»flsLlC< <^oT^^>il<h^^So ^ 
oT, [ft 5] [ft: 8] -V&ZtlZ>—m<D{£&mz&\,*T* R 1 

— Agj£ [ft; 5] ^e, [ft; 8] T^$n^^-&^of^^<hb 

T, [ft 1 2 ] T*^ZtLZ> 1 , 4-^(3, 4 -I^l/>^t*^- 5 

15 - h U / f^y'JJI/- 2 -^X-;U) ^>if ><0"&jsfcK:o^Tifc'*<&. 

X + -A?:il OtC^t. 3, 4-l5 : l/>^+yft7i>(il01' 
<Dit£>fy)A, 10. 30g, 7 2. 5mmo 1) ©KiTHF^i (10 0 
mDIIl. 5 6 N©n-^JI/iJf)A®^D->M(4 8mL, 74. 
9mmo 1 ) £- 7 8ttTlTUfc. »rF*&7&» - 7 8 "C (3T 1 P^ljf 
20 #Lfc 0 COf&^C^ D D b U *^U:>^> (8. 93g, 82. 3 mm o 
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(2 0 0 P a, 94-100 13) T-5 CI t iz <£ <9 , 01 Of (B) 

5 7x>^ffc„lR$8 4%. 'H NMR (3 0 0MHz, CDC 1 3 ) 5 0. 
2 8 6 (s, 9H), 4. 16 (s, 2H), 4. 17 (s, 2H), 6. 5 
4 (s, 1 H) : 13 C NMR (7 5MHz, CDC1 3 ) 5 -0. 74, 6 
4. 4 2, 6 4. 5 1, 1 0 4. 6 8, 111. 2 8, 1 4 2. 6 3, 
1 4 7. 2 5o 

10 El 1 0 4" (B) tl-Mfc ci#J, 2-h'J^fJk>»j;i/-3, 4-X^ 

l/>yt+yft7i>(18. 6g, 8 6. Ommo 1 ) 0|gj|THFg 
^(150mL) IC, - 7 S'Ctd&t^T 1.5 6 NOn -T'fJMJf^A© 
>mm (5 5mL, 8 6. Ommo 1) ^fUTtfc. iTHTt, - 
7 8t:{CTlBtP^, 0C(I^UT3 OftM&LTc. Z\ <D m M £ mt W&I ( 1 

15 1 . 6 9 g, 8 5. 8 mm o 1 ) ©^THF« (lOOraL) iZ^U 
tliTlfc. ^O^lBlfP^LTi 1 Of (C) T'iBtZn&lk&M&Zk 
tTit 1, 4-i/yD^^>ii> (6. 759g, 28. 7m 

mo I) tfh^ + Xh^i^^?*^?^^^^^^ (0) (1. 2 
8g, 1. 1 1 mmo 1 ) $ h\Z 1 0 P#P B 1flDlf*Mo?t b£io £j£^£- 

M^Ai'P^h^??^- (JgPf§?&, ^-tf^/gt^x^ju io/i 

iz^^xmmL. -g.\z^3rv>/mm^)i (5/1) t^cto 
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TH*SIIT5C:£K:«fc?K m 1 0* (D) tl$n5^«!l, T&fc-feTiS; 
[<t 1 2] 1, 4-e/(3, 4 -X^l/>v^^>-- 5 

- h U ^^Jl/y'J^- 2 -^X~;i/) ^>-fcf >£#£: 0 i&^4 3%o 'H N 
MR (3 0 0 MH z, CDC1,) «' 0. 311 (s, 1 8 H)\ 4 . 27 
5 (s, 4H), 4. 29 (s, 4Hh 7. 69 (s> 4H). 



10 i^Mffl 6 ] 

*^S6WTfcj:» — flfciC Ub5] fr£ [ft 8] i?*$ti^){t;-&ti^43tiT, 

£\ 2 Btl^ttS^DD^A^iMti 1 5. 4wt%T$5. CI CO 
cfc-5{C, R 5 1 R 6 f-e^*^^A-r^)C<i:{C<fcoT, ^M'ftSrlr L < IrJ± 

$e>t3^ [fb9] -e^^n^fb iav^^ttic^^nScfc^Kiig 
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5 *HiS0»JT«, ±5£ [it 1 2 3 T^$n& 1 , 4-^(3, 4-X^l/> 

mmte&,T(Dti&K>T*$>z>. 1 Tosis±('ic [ft; 1 23 x^-zn&it&m 

2 0nm, 3 0nm, 5 0nra, 2nmT&ofco &*5> ^li^i: IT, 
^ [ffci23 T*mt£n%ik&M<DftlDK>lzM7$'nz/r-> (j^T. rcu 

15 pcj tmr) zm^rcm^^UFWiisfco 

m^(Dm%;ffl1&mfe (3. 6 V) <hPI-T-&<g>o dCDd^te, 5£ [ffci23 
T^$n^fr^b-&^OiE?LaA#ti«C u P c (D^ni««|W|-T$.^ 

20 CHfi£#J 8 3 

*nMMT~i*. — «iC [ft 5 3 [fb8 3 T^£n£ft-&#j<Df«<i: L 
T, Tj£ [fbl 33 T^$n^>4, 4' -tlX ( 5 --7X.-JI- 3 , 4 -X 
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^U>-J^r^rzy- 2 -^X~;i/) t*7x-^ (UAT, DPEBPtW) © 



4>F H m-e&£T:i£ Ukl4] (JMT, 4>ni3#a <h0£.£) <D^m,\z 
5 O^Ti$^3o 2, 3-ytHDfl/- [3, 4-b] -1, 4 - 

y>2 2. 4 1 gH^tTHF 2 5 0ml £i0*-> - 7 8 r L £: o n 

-y^;i/U^^7A ( 1 . 5 8MA^«) lOOml^iTl, lPfllSJ 

«#Lfco #e>nfca-&#;^^^CT^bM^2 5. 8 4 gtipA, ^Mie: 

T^^tClPfraJti^b^o ^D^E^>if>l 8. 3ml trh?* 

10 XMJ7x-;i/^^7^>A'7y'7Al. 8 3 g SrgsjfjnU Jnf&iioftT 5 B# 

mmftvrco mmzi^mvrcmmizmm^^, imm. tk^juoa, whs 

TtC^Tc *H NMR (CDC 1 3 > <5) 7. 72ppra(d, 2 Hh 7. 
15 3 6 ppm(t, 2H), 7. 2 1ppm(t, 1H), 6. 29ppm(s, 
1 HK 4. 2 9 p pm (nu 4H) 0 
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Utl 4] 




friz. ±$Wm>bnfc.'$ffl&a 1 0 . 3 6gHTHF10 0ml^ini> 
- 7 8X:iZlfcmVtc 0 n -^;i/U^^A (1.58 M^+^jM) 3 3 . 

7 7 gizMTL, ^mzT-z *>\z immmw l&. z\n\z, 4, 4 '-ya- 

Ktf^oi — ;i/8. 7 7 gifh7 + X h'j7x-J^X7<f >/t7y^A5 

i^DPEBP^#fc(iM*). NMRf-^B^Tl:it. l H N 
MR(CDC1 3 , 6) 7. 77ppm (m, 1 2 Hh 7. 44ppm(t, 
4H)« 7. 28ppra (t> 2H), 4. 45ppm (s, 8H). 

mmm 9 ) 

T. T5£ [fcl 5] T^^tl^l, 4-t*X ( 5 -yj^-Jl- 3 , 4-X^ 
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Ut\ 5] 




mmms-cn^nrc^m^a 6.07 sicthf ioomi ztaz.. - 7 

sriC/Hr^bfc. n-^^JlV^VA (1. 58M^t>^S) 19. 4 

>if>4. 12g<!:f h'J 7i^WX7i>/t7^^A3 2 1m 

^DPEBZ^IIfc NMR^-^^^T(C^-To X H NMR 

10 (CDC 1 3 , 6) 7. 77ppm(m, 8H), 7. 38ppm(t, 4 
H), 7. 23ppm (t, 2H), 4. 38ppm (s, 8H). 
C^M 1 0 ) 

T, Tit [ft 16] T-^£tl<5 4> 4' -ex [5- 
15 x- JU) -3, 4 -x^l/>^^^>-- 2 t'7i-f (JKAT, 

DtBuPEBPiW) CD^^fC^^iTai^^o 
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<PfflfcT*$>2>Tj£ [ftl7] (J^T, *fia#b£0¥.$O (D^mz.^> 
^TizE^^o , 2, 3-ytFnfI/ - [3, 4-b] -1, 
3-3^>> 10. 57gl;THF100ml £*n;^ - 7 8"CK:?fr£lLfc. L 
DA (2. 0M) 37. 2ml$iTl, 1 P# T$mW Ufc. Jfi^bffi» 1 2 . 
1 4 gSrSSfclU SiltTS fc.fc lmmtSL&lslt. Z.tl\Z. 
- t e r t -y^-)V^>M> 14.3ml t^h^^X h 'J7i-W77 
^ W^^^A 8 5 9mg £as;&nU inf^MT 8 B#f!l11f # Lfco ^SKiJfc 

X» T^SiS L/^Co NMR^-^^Td^T. *H NMR (CDC 1 3 , 
6) 7. 67ppm(d* 2H), 7. 45ppm (d, 2H), 6. 32p 
pm (s, 1H). 1. 40ppm (s, 9H) 0 
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at 1 7 ] 




#az, ±is-ef#e>nfc'f m&b 2. 5 6 sicthf 5 om 1 &}jd*_, - 7 

8tt^lfc, LDA (2. OM) 5. 1 2m 1 $?1TI/, lB£P H lJl#b 
fCoSftM 1.53 g£»0U ^*Sl;:T£ £K 1 P#F B 1it^Lfe„ ^ntc, 
5 4, 4 '-5/3 — H tf^x^i;P 1 . 71gtf b h U 7x;MX7 

>^7y>)A 1 0 7mg^jDL, SPf^S^T 6 mmMft Lfc., ^(Cfc 

5/ A T ^ b fe^.^^ b feo P O O ^ A \Z Tff^i ^ 
&mWO)ftmfc&y)D t Bu PEBP^ffc. NMRT-^^KTCit. 
10 1 HNMR(CDC1 3 > <5 ) 7. 80ppm (d, 4H), 7. 66pp 
m (m, 8 Hh 7. 4 1 p pm (d , 4H), 4. 3 6 p pm ( s , 8H), 
1. 3 2 p pm ( s > 9 H)o 

mmmi n 

*mmM~T:lZ. — jRSC [ft 5] ^<=> [ft 8] T^£n3fb£-#7(Dft^<i:L 
15 T, ±j$Lfc{fc£-#f [ftl 3] T^§DPEBP«TOitTfflUT| 

i^^m^^f^Mb7c:o ftMvrcmTmmzuTot&to-e&z. i to^ 
iM^T^ n p b ^i^i ^ itst:^ o t^i it. ij?^n^n, 

2 0 nm, 4 0 nm-C$>Z> 0 d <Dmmm<D±iZ 2 - t - 9, 1 0 - 



35 

T&ytm&M&lsfc.Z biznttilkttn-C&ZA l q^20 nmlllfc, 

3B3feliK::feW-* 2 - t -y^;i/-9, 1 0 -v 1 (2 -^y^P) y> h^-fe 
5 >iDPEBP0JtlilOO*flT$5. 

JlOfSi^KjMTSCiKIcfcoT. €&ftM^x = 0. 15, y=0. 1 

1 0 V ^lin-r^>cli:T 1 0 0 0 0 cd/m 2 <D»ftj&t#£nifc. 8&*s«3. 



15 



20 
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1. -«5S; uti] ti$n5MW^snx^§i«$f 4 



Tkmrn^. 7U-;n, t;i/^;u*, ->7;i> ^r;i^^T$ 3^ 

2. — 1£5£ [ft 2] ^^tl^ftW^^tlTl^lTOif. 

R? R 2 R 3 R 4 



C^f, Y«7'J-I/>M^L, R ^^Rn^n^tl^k:, 7KmM 

3. -asa; [<b3] ^$n§ftw^snt^§i#^gf„ 




lit 2] 





37 



4. — j&a [{k4] x*^znz>$i'iStftTtf<£$itiT^z>mR5£ytm?o 



7U-;n^t.) 

R 1 R 2 R 3 R 4 



^5^fi7M;i'SfeL<(i7U-i/>s$ft^gigf > 

iXKMISC^fc^U Y(i7'J-U>S^U ^m^6^e>2 0 (Dixit* 
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6. 2 1 %LEE\Z&lfZ>t7 uu&)\,A^<DmMfe& 1 w t %&±2 Ow 

t xuT-ir&zztzftWiiz'rzm&m 1 \zmm<o&&ft?<, 

7. 25t, 1 MJEfC&tt-S^ D nft)UJ±^<DmM&& 1 w t %£l±2 Ow 

9. 2 513, 1 mEElt^tt^)^ p a-fc)l>A^<Dmffi&& 1 w t %$l±2 0 w 

10. 2 5t, i m.fe\z&tfz>z u u^)VA^<Dmmm^i w t %si± 2 0 

14. mR%ytmf-<D]EjLfZAm. mummm, xitmytmizm^znzzti 
zwrntTzmmm 4 izmm<om^^ 0 

§§0 
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